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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 7-12 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 7 recites the preamble "The method of using. . .", however, this lacks proper 
antecedent basis and should be "A method...". 

Claim 7 (even as amended) provides for the use of an electrode material but, since the 
claim does not set forth any steps involved in the method/process, it is unclear what 
method/process applicant is intending to encompass. A claim is indefinite where it merely 
recites a use without any active, positive steps delimiting how this use is actually practiced. See 
MPEP 2173. 05(q) ("A process for using monoclonal antibodies of claim 4 to isolate and purify 
human fibroblast interferon." was held to be indefinite because it merely recites a use without 
any active, positive steps delimiting how this use is actually practiced. Ex parte Erlich, 3 
USPQ2d 1011 (Bd. Pat. App. & Inter. 1986)). 

Claims 7-12 are rejected under 35 U.S.C. 101 because the claimed recitation of a use, 
without setting forth any steps involved in the process, results in an improper definition of a 
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process, i.e., results in a claim which is not a proper process claim under 35 U.S.C. 101. See for 
example Ex parte Dunki, 153 USPQ 678 (Bd.App. 1967) and Clinical Products, Ltd. v. Brenner, 
255 F. Supp. 131, 149 USPQ 475 (D.D.C. 1966). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-7 and 9-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yang et al (Electochem. and Solid State Letters, 2003). 

Regarding claims 1, 7, and 13, Yang et al. teach an Si/C composite that is useful as an 
electrode material in a lithium ion battery (see abstract; p. A 154, first par.). The composite 
comprises nanosized silicon having a particle size/diameter of less than 100 nm, fine graphite 
having a particle size/diameter of 1-2 microns, and pyrolyzed carbon from a precursor (see first 
par. under "Experimental"). As described on page A 154, first full paragraph, an electrode was 
made which contained 86 wt% of the composite, 6% carbon black, and 8% binder. Taking the 
composite sample labeled "SGPVC" to be the composite composition (Table 1), the electrode 
thereby contains 16.9 wt% Si and 25.3% graphite. Regarding claims 9-12, a test cell using the 
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electrode contained an electrolyte comprising 1M LiPF6 in ethylene carbonate and dimethyl 
carbonate. 

The reference does not expressly teach that the BET surface area of the silicon is from 5- 
700 m 2 /g as recited in claim 1, or 6-140 m 2 /g as recited in claim 6. 

However, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because it is first noted that the entire composite is 
disclosed as having a BET surface area of 10.32 m 2 /g or 7.96 m 2 /g (page A155, second column). 
Further, it is disclosed that the particle size of the composite is 3.6 microns (page A 156, first 
column). Based on these disclosures, the skilled artisan could reasonably conclude that the BET 
surface area of the Si nanoparticles of the composite would lie within the claimed ranges. It is 
known that BET surface area generally increases with a smaller particle size, and since the 
particle size of the composite is 3.6 microns and the BET surface area is 10.32 m 2 /g or 7.96 m 2 /g, 
a skilled artisan can reasonably conclude that the much smaller (<100 nm) Si particles would 
have an equally high or higher BET surface area than that disclosed for the composite. 
Accordingly, the claimed ranges for BET surface area would be rendered obvious. 

Regarding claims 2 and 3, although the reference does not expressly teach that the weight 
amount of Si is 65-86.5% (claim 2) or that the weight amount of graphite is 55-85% (claim 3), 
such weight amounts would be considered result-effective variables by a skilled artisan. It has 
been held that the discovery of an optimum value of a result effective variable in a known 
process is ordinarily within the skill of the art. In re Boesch, 205 USPQ 215 (CCPA 1980). In 
particular, a skilled artisan could increase the amount of Si or graphite, since Si has higher initial 
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capacity and graphite increases reversible capacity (see Fig. 2; page A155, first full par.). 
Accordingly, it would have been within the skill of the art to manipulate the relative amounts of 
Si and graphite to optimize these characteristics, thereby rendering obvious the claimed ranges. 

Regarding claims 4 and 5, although the reference does not expressly teach that the Si is 
doped with Li, during cycling of the electrode/battery the Si would form an alloy with Li, 
thereby rendering obvious the claimed doping. 

Regarding claims 9-12, although the reference is not anticipatory of a lithium ion battery 
comprising the recited electrolyte materials, the materials per se are expressly disclosed and as 
such it would be obvious to use these materials in a lithium ion battery as suggested on page 
A 154, first full paragraph. 



5. Claims 1-7 and 9-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yang et al (Electochem. and Solid State Letters, 2003) in view of Pridoehl et al (U.S. Patent 
7,776,304 or WO 2005/049492, reference is made to '304 patent herein). 

Regarding claims 1, 7, and 13, Yang et al. teach an Si/C composite that is useful as an 
electrode material in a lithium ion battery (see abstract; p. A 154, first par.). The composite 
comprises nanosized silicon having a particle size/diameter of less than 100 nm, fine graphite 
having a particle size/diameter of 1-2 microns, and pyrolyzed carbon from a precursor (see first 
par. under "Experimental"). As described on page A154, first full paragraph, an electrode was 
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made which contained 86 wt% of the composite, 6% carbon black, and 8% binder. Taking the 
composite sample labeled "SGPVC" to be the composite composition (Table 1), the electrode 
thereby contains 16.9 wt% Si and 25.3% graphite. Regarding claims 9-12, a test cell using the 
electrode contained an electrolyte comprising 1M LiPF6in ethylene carbonate and dimethyl 
carbonate. 

The reference does not expressly teach that the BET surface area of the silicon is from 5- 
700 m 2 /g as recited in claim 1, or 6-140 m 2 /g as recited in claim 6. 

Pridoehl et al. is directed to nanoscale crystalline silicon powder. The powder has a BET 
surface area from 20-150 m 2 /g (see abstract). As disclosed in column 2, line 8, the silicon may 
be doped with up to 53 wt% Li. 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to use the 
nanoscale silicon powder of Pridoehl et al. in the composite of Yang et al. In the abstract, 
Pridoehl et al. disclose that the powder can be used to produce electronic components, and in 
column 1, line 22, it is disclosed that the invention provides for a process of producing the 
powder that can be prepared on an industrial scale in an economically viable manner. 
Accordingly, the artisan would be motivated to use the nanoscale silicon powder of Pridoehl et 
al. in the composite of Yang et al. 

Regarding claims 2 and 3, although Yang et al. do not expressly teach that the weight 
amount of Si is 65-86.5% (claim 2) or that the weight amount of graphite is 55-85% (claim 3), 
such weight amounts would be considered result-effective variables by a skilled artisan. It has 
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been held that the discovery of an optimum value of a result effective variable in a known 
process is ordinarily within the skill of the art. In re Boesch, 205 USPQ 215 (CCPA 1980). In 
particular, a skilled artisan could increase the amount of Si or graphite, since Si has higher initial 
capacity and graphite increases reversible capacity (see Fig. 2; page A155, first full par.). 
Accordingly, it would have been within the skill of the art to manipulate the relative amounts of 
Si and graphite to optimize these characteristics, thereby rendering obvious the claimed ranges. 

Regarding claims 9-12, although Yang et al. do not teach a lithium ion battery comprising 
the recited electrolyte materials, the materials per se are expressly disclosed and as such it would 
be obvious to use these materials in a lithium ion battery as suggested on page A 154, first full 
paragraph. 

Note: the Pridoehl et al. references have a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the references, they constitute prior art only 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a 
showing under 37 CFR 1.132 that any invention disclosed but not claimed in the reference was 
derived from the inventor of this application and is thus not an invention "by another"; (2) a 
showing of a date of invention for the claimed subject matter of the application which 
corresponds to subject matter disclosed but not claimed in the reference, prior to the effective 
U.S. filing date of the reference under 37 CFR 1.131; or (3) an oath or declaration under 37 CFR 
1.130 stating that the application and reference are currently owned by the same party and that 
the inventor named in the application is the prior inventor under 35 U.S.C. 104, together with a 
terminal disclaimer in accordance with 37 CFR 1.321(c). This rejection might also be overcome 
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by showing that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection 
under 35 U.S.C. 103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 



6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yang et al. as 
applied to claims 1-7 and 9-13 above, and further in view of Hamamoto et al (U.S. Pre-Grant 
Publication No. 2002/0168576). 

Yang et al. do not expressly teach that the electrolyte comprises 0.5-10 wt% vinylene 
carbonate (VC), as recited in claim 8. 

Hamamoto et al. is directed to a lithium ion battery comprising a VC additive in an 
amount of 0.01-10 wt% (see [0037]). 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to use the VC 
additive of Hamamoto et al. in the electrolyte of Yang et al. In [0034], Hamamoto et al. teach 
that a battery using an electrolyte having a high purity VC additive has "an extremely superior 
electric capacity, cycle characteristics, and storage characteristics." Accordingly, the artisan 
would be motivated to use the VC additive of Hamamoto et al. in the electrolyte of Yang et al. 
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7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yang et al. in view 
of Pridoehl et al. as applied to claims 1-7 and 9-13 above, and further in view of Hamamoto et al. 

Yang et al. do not expressly teach that the electrolyte comprises 0.5-10 wt% vinylene 
carbonate (VC), as recited in claim 8. 

Hamamoto et al. is directed to a lithium ion battery comprising a VC additive in an 
amount of 0.01-10 wt% (see [0037]). 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated to use the VC 
additive of Hamamoto et al. in the electrolyte of Yang et al. In [0034], Hamamoto et al. teach 
that a battery using an electrolyte having a high purity VC additive has "an extremely superior 
electric capacity, cycle characteristics, and storage characteristics." Accordingly, the artisan 
would be motivated to use the VC additive of Hamamoto et al. in the electrolyte of Yang et al. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Crepeau whose telephone number is (571) 272-1299. 
The examiner can normally be reached Monday-Friday from 9:30 AM - 6:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley, can be reached at (571) 272-1453. The phone number for the 
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organization where this application or proceeding is assigned is (571) 272-1700. Documents 
may be faxed to the central fax server at (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Jonathan Crepeau/ 

Primary Examiner, Art Unit 1725 

March 29, 2011 



